Comparison of the effectiveness of tirapazamine and carbogen with nicotinamide in enhancing the response of a human tumor xenograft to fractionated irradiation.
The goal of this study was to compare, with a human tumor xenograft, two different strategies for increasing tumor response to fractionated irradiation, namely, oxygenating the hypoxic tumor cells with carbogen and nicotinamide, or killing these cells with the hypoxic cytotoxin, tirapazamine (TPZ). We used the human hypopharyngeal squamous cell carcinoma cell line FaDu implanted in immune-deficient SCID mice and assessed its response to radiation by cell survival and by growth delay. The tumors were irradiated either once or twice daily with 2 or 2.5 Gy/fraction with either TPZ (0.08 mmol/kg) or nicotinamide (1,000 mg/kg) with carbogen breathing. We also tested the effect of giving TPZ on alternate days, or daily during the first half of the course, the second half, or for the whole course of radiation. We found that adding TPZ or nicotinamide with carbogen to the fractionated radiation regimen enhanced the response of the human xenograft. The enhancement was somewhat greater (though not significantly so) for TPZ, especially when given with each radiation dose. In conclusion, adding TPZ, or nicotinamide plus carbogen, to fractionated irradiation enhanced the response of this human tumor xenograft to fractionated irradiation. Consistent with theoretical modeling, there was a greater enhancement of the radiation response of the tumor when TPZ was given with each radiation dose than when given with only half of the radiation doses.